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0 R Fe b SR R B AL M PRKAG2-AS] 49 4 & /K F , AnnexinV-FITC/PI 7 X, 2m it 5 4] 2m B 08 T , LA PRKAG2-AS] st
AL e )8 1= %9 % v ; Real-time PCR #) SOD mRNA 4% iA , Western blot # ] AMPKy2 Ik & & #9 & ik, YLK PRKAG2-AS1 3t
SOD mRNA % AMPK~2 & & ik 69 %0 , 858 : PRKAG2-AS1 f55 L2 ML R B AR b 34 A0k |, B4 h £, PRKAG2-ASI
A AGE KPS U s BAR AL P 8] R IR(P<<0.05), *TF BIBFRAM T S, 3Lk PRKAG2-AST R B Ak H §- 3 m ie Al
T3 An(P<0.05), FLSAKAOAZ b £ ik A — £ A WA 2., B AT, 4% PRKAG2-AS1 445 714 SOD mRNA & ik K P #& % (P<0.05), B
AMPK~2 & & & ik R F BeAK(P<0.05), 4518 :PRKAG2-AS]1 7T #ti@ it AMPK %242 % 7% SOD £ ik , A M358 LB A A4 %4 48
M,

Xfi215 : PRKAG2-AS1; LncRNA ; 3 Il i 8 =

RESHKER33;R54]1  THFRIEAD:A XEHE:1673-6273(2020 )04-608-06

PRKAG2-ASI1 is Involved in the Regulation of Apoptosis in Myocardial
Hypoxia Injury*
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ABSTRACT Objective: This study was aimed to explore the effect and possible mechanism of PRKAG2-AS1 in the apoptosis in
myocardial hypoxia injury. Methods: The human cardiomyocyte cell line (AC16) was selected as the main research object, RNA nuclear
fractionation was taken to find out the expression pattern of PRKAG2-AS1 in the cell. AC16 cells were divided into control group and
hypoxia group, treated under hypoxia (1% O,) or normoxia (21% O,) condition for 12 hours. AnnexinV-FITC/PI flow cytometry was
used to detect the apoptosis rate, realtime-PCR was performed to detect PRKAG2-AS1 RNA expression level. Furthermore, PRK-
AG2-AS1 siRNA and anti-oligonucleotide was used to investigate the role of PRKAG2-AS1 on apoptosis of cardiomyocytes under nor-
moxia condition, the mRNA levels of SOD and protein expression of AMPK were detected by realtime-PCR and Western-blot respec-
tively. Results: The results shown that PRKAG2-AS1 was expressed in the cytoplasm and nucleus, mainly in the nucleus (P<0.05). Com-
pared with the control group, the RNA relative expression level of PRKAG2-AS1 was significantly decreased in the hypoxic model of
cardiomyocytes (P<0.05). PRKAG2-AS1 siRNA and oligo could promote apoptosis in AC16 cells under normoxia condition (P<0.05),
which was more obvious by oligo. Moreover, the mRNA expression levels of SOD changed (P<0.05), and the protein level of AMPK~y2
were reduced (P<0.05). Conclusions: PRKAG2-AS1 may regulate apoptosis in myocardial hypoxia injury by regulating the expression of
SOD through AMPK pathway.
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FHID, PRKAG2 3R E v F Y ik 7936, H 21 48 741
A, K/NA 280 kb, 4ifith 569 N HER . PRRAG2 K H 8+ X
TEE— AR AEIE SRS RNA, B) PRKAG2-AS1

B 25 v PR AR A R, JEAE R LneRNA 22 £ A {1
MR Z 1. LnecRNA FER) iz , FZ DU K R = 1E
PEE IR RGE , S 5T X O ENe LTI g
TR i Sy T B A ), 22 A R R R v R A
B 2SR LneRNA /T B AT 1, 25
T LR M BRI &L K™ {H PRKAG2-AST FYAH D)
REFIBLE B AT AR . 7EARRF I, RATEZHIT T PRK-
AG2-AST SIS0 AN TP iV ST REBIL

L BRI i3

1.1 #4

NOHUEEER (AC16 4iE) H I B0 AR S50 2 32
Bt URfE AT RAF . DMEM 537 55(CORNING /) i 4
IML3E A& EDTA B [ E(Gibeo 23 7]);0.25%] 2 1 B (LIFE
/\1)); Lipofectamine 3000(Invitrogen 2\ 7] ) ; siRNA (75 ¥4 /3 5] )
oligo (%i1# /N 7]);PARIS kit (life technologies /3 7 ); Annexin
V-FITC Apoptosis Detection Kit(ZIl FeA= #2875 100 55 587 A
(TOYOBO /A 7]); SYBR Green PCR Master Mix(TOYOBO A1),
1.2 L%
1.2.1 PRKAG2 £¥ERFHELSH A1 NCBI [ i 4f
PRKAG2 #1473 [H 2% F#AiF 1Y) £5 & K K (https://www.ncbi.nlm.
nih.gov/gene),
122 4RBsEsR  Scd il A 200 SR X A T IR AURE
AC16 IS 10 %4417 1 %AHiH) DMEM 5% 4x 54
FeHL, BT 37 CHHRL5 % CO, Yk B RIR R 1 41 1% 52 4
R AR AR A KRS ] 0.25 %oled 1 BEH L1 10.
123 DAAMARREBBWEE LR NEEE 12h 21 )
WX IR AR TR SR LA S b b, B R 9R 24 h
e LR BE LY 60 Yo iAy, R AR 12 h 2 41 28 IR 4 IPAH
(O VREEN 1 %), dRELIEFR 12 h J5 , Ge—TH AL SR P AR 4l A,
TFIREESN
12.4 MpRRRTEEE R MR ITE XTI i PRKAG2-AS]
B THE7 51 siRNA K 2 LSERZTTIR (ASO), SI¥FHIanT
PRKAG2-ASI1 siRNA #! 3> %] 4y : Sense: CCCACUGAAUGCU
CAAGAUTT;Antisense: AUCUUGAGCAUUCAGUGGGTT,NC-
siRNA #1514 : Sense ; UUCUCCGAACGUGUCACGUATAT,
Antisense: ACGUGACACGUUCGGAGAAAdTAT ,PRKAG2-AS1
oligo #1551 & : ACGAACGGGCTTACTGGTTC,, AR #5 13 H {i
FH lipo3000 %54 , 351+ NC g B X IR, 29 iy 50 nM, 15
Fr 24 h JEHUR L RNA JF#ATR 297
1.2.5 RNA $2EU#0 Real-time PCR 4l 5 O 285 b B A A
[F) 73 2H 4 P vk b $01v% PBS BEidk 3 ¥k, 4% 118 Trizol PLHR A,
RNA, i 55N 0GB THINE S RNA S i B sk
G B TS RNA S 5 cDNA, 3 LU R AR 7R
PCR Y R 47 R Sy 3 . #HOCEEIR 519179140 F : GAPDH
514 5'-CATGAGAAGTATGACAACAGCCT-3', TS |4
5'-AGTCCTTCCACGATACCAAAGT-3';U6 | it 3l ¥

5-CTCGCTTCGGCAGCACA-3', Fift5| ¥ 5~AACGCTTCAC-
GAATTTGCGT-3'; PRKAG2-AS1 - W Bl 4 5-GC-
CATCCAGCAGCTTACAAG-3', F a4 5-GTGTGACCT-
CATGAATCGCA-3', SOD1 L §#5|4#) 5~AGGCCGTGTGCGT-
GCTGAAG-3', FiE5| ¥ 5-CACCTTTGCCCAAGTCATCT-
GC-3', SOD2 8|49 5-GGGTTGGCTTGGTTTCAATAAG-
GAA-3', F %54 5- AGGTAGTAAGCGTGCTCCCACA-
CAT-3';SOD3 I~ if 5| ¥ 5- CGCGCCATCCACGTG-
CACCAGTTCG-3', T % B8] ¥ 5-CGCACACGCCCAC-
CACGCAGCAG-3', SR} 3% i PCR: R MK % 20 pL,
mixture 10 pL, #4514 1 pL,cDNA 2 pL, RT-PCR ¥ ## 4%
4:95 ‘CHIASH: 10 min; 94 °C 254 155,60 ‘CE M 605,72 C
B2k 60 s, 3 40 PMFIR, Ot it PCR {SHH A93EH Ct(cycle
threshold){f , 2R 2 * @ L4711 3845 41 H b RNA (WA X
ikt
1.2.6 Annexin V/PI SRR MR MMMAT  Frabr
I A AR AN & EDTA R, WEE 1.5 mL
EP 481, 1000 r/min #.0> 5 min, 325 FIEW . A PBS &5
FHIK 1000 r/min g0 5 min, 3% LW, WEMMEITE. WA
200 pL Binding Buffer # &, F&EEIK KM A 5 uL Annexin
V-FITC 5 wL PLiR%) . S F#JEIFE 15 min; HxCANH{ -
BRI, i 545
1.2.7 Western-blot #&:ill AL AYS- L ANAELH PBS 1k
3K, M 0.5 mL 2R A, ISR AT AR AR , k7K 10 min ff 7R
AR . B BCA J:l 7 B v B, il 45 4l 4 B 1 . SDS- 3R
PRI T RECTRE IS FL DK 0 B8 B L B )5, e B R AT A R R L, 5 %
MERE WA P I 4 CRi B PR A BRUIR—H1(1:1000 77 %%)
4 Cid7., TBST E¥k/a , A —Hi(1:500 k) , EHMH 2 he
TBST Ek e #Tib# kot o, R Imagel BUR BT 2 Goxd
ST IR M. L GAPDH /NS A A & .
1.3 SitZESH

K H sigmaplot FAHEFTRAE 0T, TR TORI S %E bR
HEZEFoR , AL L BCR F t K, DL P<0.05 Sh 22 R Guit

43%:5(0
2 HiR

2.1 PRKAG2-AS1 e AR fa Rt ch 9B 4 %5, X E5E
ETFHaZH

T B PRKAG2-AST ZE4fifirp g Rk, FAIXT ACl6
MM PEFT RNA BB ES, LA EEAE i N &kny U6 K&
AT 2R IA 0 GAPDH Sy 8, K I AH B 41 43 PRK-
AG2-AS1 LR AR F IR KT, 45 51 B /R PRKAG2-AS1 7 Jifd i
Mk ARk, B EZ(E 1),
2.2 BEESFOANAE PRKAG2-AS] FRikFER

N VAR B O3 530 A AR AL A T 35 5% 12 h, R An-
nexin V/PI X4 AN AR AN M 1= 255 BRI S
12 h, O LR BRI T SR TR R (7.93% 1.91)%. B4, B4R
12 h 204 % R 35 F X R4, SOD1  SOD3 Fik/KFEF e, Hl
WLt PRKAG2-AST 3235 5 00755 10 40 i B i AR (P <
0.05)(1# 2),
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Fig.1 PRKAG2-ASI is mainly expressed in the nucleus of AC-16 cells

A: RT-PCR assay for GAPDH, U6, PRKAG2-AS1 RNA level in the cytoplasm and nucleus of AC16 cells; B: Semi-quantitative PCR agarose gel

electrophoresis assay for GAPDH, U6, PRKAG2-AS] relative expression level in AC16 cells. (*P<<0.05)
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B 2 BREFESOHAAE T IR PRKAG2-AS] HyRIE
A: {EF Annexin V-FITC/PI @48 4AREE T, 183 H RIS FRMM, BRE 12 h O ALZARA Annexin V+/PI+ R EMEIE L, B: i@id qRT-PCR #:i7,
R E SIE SR, A& 12 h O AL4EH, SOD1 B SOD3 mRNA FikKFRE(R, C:i#id qRT-PCR #&ill, HHX & EIEFFMA, 5RE 12 h DAL
PRKAG2-AS] By 5k K FBIRFAR, (*P<0.05,**P<0.01)
Fig.2 Hypoxia promotes apoptosis and down-regulates the expression of PRKAG2-AS1 RNA in AC16 cells
A: Hypoxia decreased PRKAG2-AS1 RNA reltaive expresstion level in AC16 cells; B: RT-PCR assay for SOD mRNA level in myocardial hypoxia

model; C: Annexin V-FITC/PI assay show that hypoxia promotes the apoptosis of AC16 cells. (*P<<0.05, **P<<0.01)

2.3 PRKAG2-AS] #I% & SiEF &G T O4RAT

J T #E—2H5T PRKAG2-AST 7.0 LRI i A 924 A
FH, 535K e P sIRNA K oligo 51 AN, a1 i B A A%
1 PRKAG2-AS1 315, Ffifi1 Real-time PCR B iFHE Juf &
R F Annexin V/PT RS it 2200 M 2 R A0 B PR T , 45 51 W /s
AT B Mz 1 PRKAG2-AS1 Feih Bl (R HEAMMIIA T, H AT
Muk%H PRKAG2-AS1 ik, AR T 5 A 5. (P<<0.05)(&13).
2.4 BHRESIEF OIS PRKAG2-AS] 80 SOD EFEFR
EKE

PATHH B T 0N, 5T FME siRNA fif

A s PRKAG2-AST O JUARMIHEATRAN , &I SOD1 3
TRHE NC Xt HRZH i 2 [k, SOD2 . SOD3 K ik /K T . i
oligo Wi K41 i 4% ) PRKAG2-ASI J5 ,SOD1.SOD3 23k /K F-
FAK {5 SOD2 FEP k7K F-IE ] A2 b (P<<0.05)(1&] 4).
2.5 BREEIEF OB PRKAG2-AS] #40 AMPK~2 iF
BERFRIE

A3 H oligo K& siRNA @i {IG A% il J5i b PRKAG2-AS1
Fib AR R B R AMPKy2 WAL ik, 45 L i
TRAENTF NC % HEZH , @ik PRKAG2-AS1 1] §:30 AMPK~2 i
B AR IBACEFEIR(EL ).
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Fig.3 Knockdown PRKAG2-AS1 promote apoptosis

A: Detection of the transfection efficiency of PRKAG2-AS1 siRNA; B: PRKAG2-AS1 siRNA promote apoptosis of AC16 cells; C:Detection of the

transfection efficiency of PRKAG2-AS1 oligo; D: PRKAG2-AS1 oligo promote apoptosis of AC16 cells. (*P<<0.05, **P<<0.01)
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A SR O LR 8 T R PR G0 T AT, R 0 L
S TG 5 B AR G 53 FHL ) LA T S

O VLR B8 T 55 0 JOLZR AR £ il A 835 B4R G, AMPK
TEVA ML BE A A S 5 h R4 E B ., AMPK 75
BRI F R A i (LR B 5 S AR L ATP
PR, 7ETE45 A0 R AT RIS DR PR 7 T G R . 7E
KRNI T AMPK 380 , IS M AR 7 , 16 5

HPREERICRAR IR E Ak , NI G2 2E ATP (1472 | [m] i 4 1 2 1
B BT hAF ATP B FE o eAh , AMPK T T4 g 2
i) ATP ", AMPK i — ML o(PRKAA), —N 5
A B(PRKAB)FI—M] 15 ML 5 y(PRKAG)ZH H 1 575 = SR 14
AW, B WAL AR R A 17 7 AR AN TR TR (ol /2
BLB2;yly2/y3). Hirf al il B1 FEZFNALUT ) 1K1K, o2
B2 FEAEA MM RIL, vy WAL v1 FERFHL PRk, M
v3 SUAEF LA IR o v2 AR M b AR, o
~2 T PRKAG2 L[ 4ifiis,

PRKAG2 75 J5 A= AE Wy i Fe 3k, % R e o T4 ek
7936, th 21 NHMRTZHAL, K/ 280kb, Zifith 569 NS SERR
TENRZFAL PRI, fEOIEHA T RRRZ . PRK-
AG2 FEPN GNP E AMPK PSR , HETTS 1RO A Y
AL, NI 7= 2 Al 2 Alel, BEAEIFSE W, PRKAG2 7E.0>
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Fig.4 Knockdown PRKAG2-AS1 affects the relative expression level of SOD
A: PRKAG2-ASI siRNA affects SOD gene expression level; B: PRKAG2-AS1 oligo affects SOD gene expression level. (*P<<0.05)
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Fig.5 Knockdown PRKAG2-ASI affects AMPK~y2 protein level

A: Western blot assay for AMPK~2 protein level; B: Quantification of western blot results. (*P<<0.05)

PRKAG2-AS1 JEAF1E T PRKAG2 F[H )5 8 F X B KAkl
Hnfih RNA, Fifi 5 il s PR 1 & J2  AE i RNA 27 3
KL R, ABIENA T4 98 %A DNA FPFI g% ¢,
A AT 2 % 1) FE PR 20 i B (1 T, Hoph K 2500 1 IR e 5
BB AT RN B 57, i AR S RNAPY, ) AfTTIAR
R [ A AR RNA 2 " 5 skt (HREZS Xk
SR LA ST TR A, S0 Lok B " Bt s " B 5 T (R
Y FCHR 5 A 2 A LR BT 200 AR A BE AR S
il RNA £52 0F . KRZ4 LncRNA i T A1 N, G ¥ 43
LncRNA {3 T2 )5 4 . B 5 Y LncRNA A D45 A58 5 mRNA
B microRNA (UHFER A LIRSS N TRIE RNA FIFEHIE,
TEAZEEEH 2494 100,000 £ Ff LncRNAP, SR, 46 K 244
LncRNA 1) 2y B8 1 A 49 4 AH S ME i A B B . 2 TR 52 42
LncRNA 7% 5% J 7 53t J /K VA SRy B8 1 s 1 [ 709, 2
5T R0 A GRS 14 2 A8 K, Insh Kok R R A5 L L
RIS 0 FI ZE B2 RO 2

AR, DB AR PRKAG2-AST (3R 1A

IO A . X —4% B4 R8 PRKAG2-AST A RELE.C L4
P R E AR . AT RNA B i 73§12 % B PRK-
AG2-AS1 TEMSE NI A RSB, HENEZ . AT i#—5
R9Y PRKAG2-AST 750 LA i 2R 02V E T, FeAi 140 il
F/NT3E RNA(small interfering RNA , siRNA) & Jz. A% R
(Antisense oligonucleotides, oligo) iy 1 Fi it , sl (% It it K% iEg #%
o HAR LncRNA %55, 455 BRI 5 H i) PRKAG2-AS]
Fkfa, R TG kg m, R, IR i PRK-
AG2-AS1 F- S EUR I K e 0108 T4t i I S 34
TR PRKAG2-AST @ i i fhig 22 5RO
LA T, AR PRKAG2-AS1 X SOD KB MIsZm . Hl
RN E LR R S, DA 4ERR A P ROS A28 I R AN
ST K R A0], ROS T % OULANIM =0,
A AL W) 15 AL i (Superoxide dismutase , SOD){E Jy F v 1) 5t 22
— U A R A B R R 2B —IB B %k . SOD s 1
4 T B R -, AR BT 4R i B R - AN [R], SOD Af
PLA3 b 4 B AR B A W) 5 AL B (Copper/zinc Superoxide Dismu-
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tase, SOD1) , fifi 1 S AL W) B AL i (MnSOD/SOD2) K 44 ffd S M £
L) B L BE SOD3 =271, SODI1 2 4 ifd N Y T2 /Y
SOD, B FAEIT Y, TELRARIMEE AL R Bk o 4
e A 534 . SOD2 F BN TLRRAIE I b, R RF
LRI REE T AR, iR SOD2 K- 2ok A/ BUE R
%1, SOD3 F# g (7 AN Ak SR A i T , /b &R 7oA 1
M3 K HEINE, FEABEFE SR AN 57 PRKAG2-ASI
fiEf T 9% SODI ik, 1 SOD2 SOD3 ik , ifii i I 40 fa 1%
N PRKAG2-AS1 i SODI1 J SOD3 £ik, {HX} SOD2 %Kik
K ICH SN o 4278 PRKAG2-AST Al R4 75 SOD ik
KV 2 GBSO T RN, X — 25 R s M A A
i i) PRKAG2-AST A fE i i A [A] A9 ML 52 ) SOD By &3k
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